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THE TEST RESULTS RELATE SOLELY TO THE SPECIFIED NHTSA TEST 

CONFIGURATIONS FOR SIDE IMPACTS WITH THE CRABBED 

CHEVROLET CITATION AND THE NEW TEST DEVICES, DEFORMABLE 

CRABBED BARRIER AND HSRI SIDE IMPACT DUMMY WD> BOTH 

OF WHICH ARE CURRENTLY UNDER DEVELOPMENT 

NHTSA PROJECT DTNH 22-81-C-17085 
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1. Introduction 

The ob3ectlve of the MIV prolect was to optimize two contradictory 

design considerations - the greatest possible reduction In dummy 

loadings at the lowest possible vehicle weight increase (max. 

increase 20 lbs./vehicle) with the precondition thdt the design 

be suited to mass production. 

The MIV 1s by definition not a totally integrated concept as dis- 

cussed and presented by Volkswagenwerk AG during the 8th ESV 

Conference or as demonstrated in the form of the Volkswagen In- 

tegrated Research Vehicles IRVW I and II. The MIV, in contrast, 

does not include consideration of special energy saving or special 

emission reduction engine/transmission concepts. 

Because vehicle layout, according to established criteria and 

subsequent reinforcement for modified design criteria, always 

leads to substantial weight increases with commensurate limitations 

upon producebillty, it was decided not to use the "add-on" strategy, 

but to develop an all new "Integrated Structure" for the 4 door 

MIV. This concept requires that the largest possible number of 

components be effective during the speclficd frontal and side 

impacts. 

NHTSA's design goals were the 35 mph head-on fixed barrier impact 

and the 30 mph side impact with the new 1.565 kg (3,450 lbs) de- 

formable 19O crabbed Barrier and the new HSRI Dummy which were 

specially developed for the side Impact. 

In addition to these tests, the effectiveness of the MIV vehicle 

layout was to be evaluated in vehicle-to-vehicle lateral impacts 

with the crabbed Chevrolet Citation striking the side of the 

MIV at 60' and 90" at 40 and 34 mph respectively. 

- 10 - 



A qualitative analysis of the force/deflection characterlstrcs 

of front structure, mass and bumper helgt of the strlklng vehicle 

and their effect upon dummy ioadlngs and side structure deforma- 

tion of the struck vehicle was to be performed by computer simu- 

lation. To validate the computer program a 90" side Impact test 

was to be run with the crabbed Cltatlon and baseline vehicle at 

34 mph simulating the bumper/s111 engagement. 
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2, Method 
2,l Test Devices and Test Configuration 
2,2 List of Accelerometer Location 

2.2.1 Target Vehicle Instrumentation 
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Table List of Accelerometer - Locatlon 

VEHICLE ------------- ------------- 

No. Location Shortened Form Direction 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

la 
19 

20 

21 

Right Front-Doorsill 

Left Front-Doorsill 

Left Rear-Doorsill 

Rear Deck over Centerline 

Front Firewall over CL 

Mid-front Edge of left Front-Door 

Middle of left Front-Door 

Shoulder Contact at Front-Door 

Pelvis Contact at Front-Door 

Left Front-Door on Wlndowslll 

Right Front-Door on Windowsill, 
directly across No. 10 

Left B-Pillar near Door Latch 

Right B-Pillar across No. 12 

Underneath left Front Seat 
attached to Seat 

Vehicle Center of Gravity 

Left Front-Door Intrusion 

B-Pillar Intrusion 

Shoulder Contact Driver 

Pelvis Contact Driver 

Shoulder Contact Left Rear Passenger 

Pelvis Contact Left Rear Passenger 

19O CRABBED SIDE IMPACTOR -------------_----------- ------------c------------ 

1 Right Frame Rail 

2 Left Frame Rail 

3 Front Crossmember at CL 

4 Right Rear Vertikal Framerail 

5 Center of Gravity 

Declaration: X = Longitudinal 

Y = Lataral ' 

2 = Vertikal 

TSVR Y 

TSVL Y 

SHHL Y 

KOBO x, y, z 

SWMI x, y, z 

TTRV Y 

TTRM Y 

SASL Y 

BASL Y 

FBVL Y 

FBVR 

BSLL 

BSLR 

SGFA 

RTMI 

FTWE 

THWE 

SKOlK 

BKOlK 

SK03K 

BK03K 

CTRR X 

LTRL X 

QTVM X 

RHTR x, y 

SPKT x, Y, z 
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Location ofAcc eleromete r fortheHSR1 

Side Impact Dummies 

Location Shortened Form Direction 

Head Triaxlal 

Upper Sternum 

Lower Sternum 

Left upper Rib 

Left lower Rib 

Right upper Rib 

Right lower Rib 

Upper Thorax (T 1) 

lower Thorax ( T 12 ) 

Pelvis Triaxial 

Chest Deflection 

Shoulder Beltforce 

Head Jriaxial 

Upper Sternum 

Lower Sternum 

Left upper Rib 

Left lower Rib 

Right upper Rib 

Right lower Rib 

Upper Thorax (-1 

Lower Thorax ( T 12 ) 

Pelvis Triaxial 

Chest Deflection 

Pelvis Beltforce 

KOOl 

BOO1 

BUOl 

LOO1 

LUOl 

ROOl 

RUOl 

JO01 

TUOl 

BE01 

WE01 

GUOlSA 

K003 

BOO3 

BU03 

LOO3 

LU03 

R003 

RU03 

TOO3 

TU03 

BE03 

WE03 

GU03BA 

x, y, z 

X 

X 

Y 

Y 

Y 

Y 

x, y, z 

x, y, z 

x, y, z 

Y 

x, y, z 

X 

X 

Y 

Y 

Y 

Y 

x, y, z 

x, y, z 

x, y, z 
Y 

8 
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m Axial Accelerometer ( Y - Direction) 

EEl Biaxial Accelerometer (X, Y - Direction) 

cl 0 Triaxial Accelerometer (X, Y, Z direction) 

0 Displacement Tube 

0 Displacement Transducer 

Note: See Table for Additional Information 

Figur 5 : Targ t V hide Instrumentation 
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--- ---A- - --- 

Accelerometev - 

Nc . Location 

1 Occupant Compartment, right 
Front-Doorsill --- - - ---___ -- 

2 Occupant Compartment, left 
Front-Doorsil? 

- 

3 

4 

5 

6 

7 

8 

9 
-- 

10 
-- 

11 
-- 

12 

13 

14 

15 

16 
- _ 

17 

! Occupant Compartment, left 
Rear-Doorsill --- 

~ Rear Deck over Vehicle 
Centerline -~~-- __ __~ 
Front Flrewall over Vehicle 
Centerline ------ 
Mid-front Edge of Left Front Door 

Middle of left Front Door 

Shoulder Contact Front Door 

Pelvis Contact Front Door 
-- ---- -~--- -_ 

Left Front Door on Windowsill, 
slightly forward of surrogate s 

- ---__--- - 

Right Front Door on Windowsill, 

directly across from Nr. 10 
- 

Left B-Pillar near DoorLock 

Right B-Pillar across from Nr. 12 
- _ - 

Underneath left Front Seat 
attached to Seat 

Vehicle Center of Gravity 
-__-- ---_ -- 

Displacement Transducer Front Door 
--- - - 

Displacement Transducer B-Pillar 

--- 

2630 620 300 17.5 
----.-_- - --. - 
2630 -620 300 106.6 

1410 -560 290 168.1 
-_ 

18.1 ’ 25.1 ; 13.; 

16.3 6.9 t 7.f 

-- -1 ! -_ c 

2060 / -620 630 ll33.5 
1 

1775 -665 850 ’ 210.9 

- 1840 -660 480 146.2 

#’ in- 

2050 -650 850 

2050 650 850 

1480 -650 670 

1480 650 670 

k--!--i25 1 285 
Lee_ I--- 

.--__ L---. 
/ 

2235 / - 1 670 

1415 j - 850 

I::: 

l Reference Points: C - Rear Bumper 
- Vehicle Centerline s 

z- Ground Level 

1138.4 / I 
I 
I 1 
I / 

I 24.3 I 

l”g.3i 1 

/ 43.3 / 
-- 

I 

: 131.2 / 
-- -k-+---- 

11.9 1 62.8 1 17.c 
/ -_- 

Tab1 2 : Summary of Target Vehicle lnstrum ntation 
TEST NO . 4 - 19 - 



TEST NO : 4 

R Axial Accelerometer, Longitudinal 

I3 Biaxial Accelerometer, Long., Lat. 

m Triaxial Accelerometer, Long., Lat., Vert. 

No. Accelerometer - Location 

Al Right Frame Rail 

A2 Left Frame Rail 

A3 Front Crossmember at Centerline 

A4 Right rear vertikal Frame Rail 

A5 Side Impactor Center of 

Gravity 

Coordinates 

X Y 

ml 
Z -0ng 

2134 584 508 15.6 

2134 -584 508 13.2 

3300 0 610 17.2 

228 560 407 18.5 

1727 0 305 23.3 

Reference Plane: X - Rear of Side Impactor 

Y - Side Impactor Centerline 

2 - Ground 

Results bl 
Lat 

30.2 

16.8 

Vert 

18.8 

FIGURE 6 : SIDE IMPACTOR INSTRUMENTATION 
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3, Test Parameter and Results 
3.1 Crash Test Summary 

3.1.1 Target Vehicle 
3.1.2 Side Impactor (19" Crabbed 

Barrier> 
3.2 Pre-Test Conditions 

3,281 Driver Pre-Test Position 
312.2 Rear Passenger Pre-Test 

Position 
3.3 Vehicle Pre- and Post-Test Position 
3,4 Post-Test Observations 
3.5 DUTUTIY Test Response 

3.5.1 Dummy Jest Response 
Summary - Driver 

L5.2 Dummy lest Response 
Summary - Rear Passenger 

3,5,3 AIS and Coefficients 
3,6 Target Vehicle Test Response 

3s6.1 We- and Post-Test 
Measurements 

3,6,2 Exterior and Interior 
Vehicle Measurement 

3,6,3 Exterior and Interior 
Static Crush (Top View) 

3,6,4 Exterior and Interior 
Static Crush (Front View) 

3.7 Crabbed Barrier Test Response 
3.7.1 Pre- and Post-Test 

Frontal Profile 
3a7.2 Exterior Static Crush 
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Table 3 : Crash Test Summary for Target Vehicle 

VW Rabbit &-Door -~-__ 

3923 / 1613 
___-- I_- 

LH 272 RR 259 -- ___ 
LF 341 RF 353 ___-__ 

Iol (11 *I( I’ I’t f VI,) 1225 

WV ' 1 t, 1 ' ( A'ti ) 2402 __- __ 

I~I/JI~~IJI~I f /I ( r lor ,I 4t 11 
( r II A-r ( rm) 

1041.19 

60 ___ -- -~~- --- -~__- 

0 (stationary) - - 

- - - _- 

375 - --- --_____ 
---- -- 368 __- - 

---- -- _ ___ 
230 

__- --__ 
--__-___ 

376 

ST0 SID ---_ _-- - -- - ---- 
Lklyer Left l?ear Pass. -- - __-- ---- 
IA--_- - ----!wi5BeTt-~ 

68 _--- ~__ 
3 ---~ --~ I_-- 

--- 
t , ‘I’\ 1 i 

7-z 1‘ ‘I ’ 1 . 
-- 
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Table 4 : Crash Test Summary for Side lmpactor 

VII f 1 (,LE DATA ---- 

‘Ie;t Vehlcxle 

1 F’, 1 4 

19O Crabbed Slide hnpactw 

drleelbase ( mm) 

Long1 tudlndl C. G. ( from Center 
of Front Axle) (mm ) 

i~l,lmllIn :,t It 1~ ( I11 tl (rrurl) 

l f+jw (, ( 1 o[) ot atdc k Lt>Vr>l ) 

l Row Fi (Mod-atacK Level) 
0 Row A (I\umper Level) 

OCCIJPAGTS 

4000 / 2155 

LH 398 RR 383 

LF 390 RF 491 
1572 _ 

2591 

1266 - - I__--- 

60 __- -- --c_ ____ __- --- 

40 .w ___ --_ 

--- _--~--- 

_-- ~---- ----_-- -_- ----__ 
370 -___- -- -- 
230 __--_ -- -285-- - --- --I_- 

-____- - ----- ---- 

10 --__-_____ 
7 -__ --- __--- 

- 26 - 



Test No.: 4 Vehicle: 4 LF 341 (kp) RF 353 (kP) _~- ___ ---I 

Test Date: 11.06.81 Total Test Wt.1225 (kp) LR 272 (kp) RR 259 (kP 

HEAD RESTS - up down other none 

FRONT SEAT - xrward midpoint rearward latched welded 

FRONT SEAT TILT - forwzpolnt back other 750 none -- --I_- 
REAR SEAT - In place removed 

STEERING WHEEL - up midpoint down not adjustable 

SUN VISORS - up down removed 

GLOVE COMPARTMENT - locked closed none 

SEAT BELT - fastened unfastened removed none 

SHOULDER HARNESSES - fastened unfastened removed 

VENT WINDOW closed open removed none stationary 

LEFT FRONT WINDOW - ~"p down removed 

RIGHT FRONT WINDOW - up down removed 

LEFT REAR WINDOW - x down removed 

RIGHT REAR WINDOW - up down removed 

BACKLIGHT - in place removed 

LEFT FRONT DOOR - closed locked removed 

RIGHT FRONT DOOR - glased locked removed 

LEFT REAR DOOR - closed locked removed 

RIGHT REAR DOOR - closed locked removed 

ENGINE - In place removed mounts modified 

TRANSMISSION - neutral other 

DRIVESHAFT - in nlace removed 

removed 

PARKING BRAKE - off on disconnected 

FRONT BUMPER - in placFremoved none 

REAR BUMPER - in place removed none 

HOOD - in place removed 

WINDSHIELD WIPERS - in ulace removed 

FUEL TANK - 95 Percent empty other -- ---- 
RADIATOR - full empty none removed 

BATTERY - in placeyoved drained 

SPARE TIRE - in place removed= 

JACK - in place remove= 

WHEEL COVERS - in placeremoved none 

BALLAST - none 

OUVMY COCA= - LF RF 

kg 

LR RR none 

I)Ut@lY POSITIONING CTTERIA - FMVSS 208 side impact criteria other 

Table 5 : Pre- Test Conditions 
I h* - 27 - 
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Table 8 : Vehicle Pre- and Post- 
Test Position 

L 9o” Spur Irn] 

I I - m 

-- --- ---__ s-e - -- 



Table 9 : Summary of Post-Test Observations 

VEHICLE: VW flabbIt 4 

Test No. (Movmg Test Device) 4 

no Contact Contact at C-P- 

Roof-Line 

Upper Door Panel and Upper DocrL -_--__ anel and lower 

lover Window-5111 Window-Sill ~-- ______ ---- ----- 

Lower Front-Door Panel Lover RPar-Door Panel __ ~-- -_I-~ _~ - ~--- 

-- - _____- -- _~--_- - - 

ClcIzltl~ I c>ft Front- and Rear Side-Wlndov shattered. Wlndshleld cracked. --- -- -___ -_ -- 

-_- -  -  _-__ - - - - I I _ -  - - - - - -  

l)oord:- _ _ _ _ __ _ ~_ ~-_ LefL Front- and Rear-Door damaged, would not open ___~- ___L-- 

__--- -- - --- - - ~~ - --__ 

seat Hclt Arrchordgr5 Left Srxt Frame damaged, but Seat Ancflorges :- _ _ _ - -- ~~ _ _ _ - _ _ ---- 

rcmalnr>cl lnt .Ict. Seat Legs and - Rrinncr nob separated from Floor-Rails. Seat _~--_--~------- -- - - - -- - _-- 
Supper t damaged. 

Restraints: Drlvr-r (R&l and L_eTt Rear (T,ap -_n& 1 in use, --- 

Fuel kdkafy : 
None 

-__ __- _ -__---- - --__ --- ___- 

General Oowrvatlons : Impact Point 650 mm from Front Axle. 

Side Inyartor Bumper impacted under the Door Beams. Buckllnq on the Area of ~- - ---- -- 

the\ R-Pillar. B-Pillar damaqed and bended on the Level of the Window-Sell. -- 

Left Front-Door separated from lower S111. Knee-Bolster supported the 

A-PilldrY. A-Pillar turnrd. --- _- --~ - ~- - 

Driver-Dummy - no darrwq~ -__- -__- -_--- -- 

Left Rr>ar--Dummy - Damper, Damper-Frdmc and Potcntlometer hended. Lrsther 
___ ---- 

tort> IJP flom Spine OII the left Side. 

-_~-~ -- 

- il - 



TEST NO. 4 TEST DATE 11.06.1981 

TEST CONFIGURATION. ------__-------___* -.------_--------__ 

Target Vehicle &;Rabblt 4-Door Speed 0 [mph] 

Bullet Vehicle 19 Crabbed Side Impactor Speed 40.05 hd 

Impact Location behind Front Axle 650 Imn] Angle 60 - bed 

plSSElGE@: DRIVER -------mm 

HEAD RESPONSE: ------------- 
Peak aR 112.84 [g] Impacted DbJect none 

HIC -593.52 Time T 1 49 [ ms] T2 81 lms] 

~!%~IAE~P@W ~-----___~---- 

LocatIon rg1 2 3ms[g] SI A vy [mph] Imp-Time Time a-max 
[msl ms 

Upper Sternum (X) 77.29 54 -- -em 33 75 

Lower Sternum (X) 48.94 37 -- -a- 33 74.5 

LUR (Y) 114.94 96 -- 25.39 30 42 

- LLR (Y) 1 12.82 87 -- 22.10 28 42 ~-____-- - 

RUR (Y) -- 19.42 35 47 ~--- -- 

RLR V) SW 27.14 37 44.5 
_____--~ _ p---L- 

CHEST DEFLECTION: ---------------- Damper - DY 35 Id 

VERTEBRAL COLUMN RESPONSE: ------------------------- 

Location Pk ay[g]Pk aRfgJp3 rnst,] SI 

Upper Thorax (Tl) 101.41 102.56 84 925 1 31.61 30 45.5 - ~~-- 
(1020 1 27.61 1 30 I 42.5 Lower Thorax (T12) 115.38 115.82 1 114 

-- --- 
PELVIS RESPONSE: --------------- 

Pk aR[d 119.59 SI 776 23 ms [g] 88.08 Impact Time -- [ms] 75 

IFIPACT TIME : -----------: 

Shoulder 30 msec ; Pelvis 30 msec 

‘able IO: Side Impact DummyTest Response Summary 



- 

JLSJ MJ* -___-- -_- 4 TEST DATE 11.06.1981 _ 

TEST CONFIGURATION: ====z====L=LIIIIXz 

Target Vehicle VW Rabbit 4 -Door Speed 0 bvhl 
Bullet Vehicte 19’ Crabbed Side Impactor Speed 40.05 hd 

Impact Location behind Front Axle 650 [mn] Angle 60 beg 1 

PASSENGER: L E F T REAR --------- --------- 

HEAD RESPONSE: ------------- 

Peak aR LhJ 
HIC 734.72 

CYMJESPPBSE: 
--__----_-_-em 

Location 

Upper Sternum (X) 

Lower Sternum (X) 

LUR (V 

LLR VI -- 

RUR U) 

RLR w 

CHEST DEFLECTION: w--------------- 

191 2 3ms[g 
59.22 42 

88.57 74 

95.76 70 

125.94 85 

75.28 70 

103.61 92 
-. 

Damper - DY _ 

Impacted Object C-Pillar ;Indf-linP 

Time T 1 72 lms] T2m [ms] 

SI A vy [mph] Imp.Time Time a-max 
Ims [msl - 

SW -we 68 90.5 

-- I --- I 65 I 75 

-- 30.35 ) 63 

-- I 19.43 1 60 1 80.5 

-w 

I 
23.51 1 63 

-- I 25.69 1 1 77.5 

44.5 Ifd 

VERTEBRAL COLUMN RESPONSE: ---------------_--------- 

Location Pk ay[g]Pk aR[gp3 rnsril SI 
-- 
Upper Thorax (Tl) 113.67 118.59 104 826 24.75 39 85.5 -- 
Lower Thorax (T12) 87.29 92.43 83 712 26.59 39 75 

L ---- _~- 
PELVIS RESPONSE: 
--------------- I 
Pk aR(g] 123.93 SI 1099.4 >3 ms [g] 112.4 Impact Time fms] 37 

IYPACT TIME : -----m-----: 

Shoulder 58 msec ; Pelvis 60 msec 

Table 11: Side Impact DummyTest Response Summary 
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k A 
- 

Static Measurement Front Door = 238 mn 

9ear Door = 343 mn 

PRE - TEST POST - TEST A CHANGE 

A 2402 2367.5 -34.5 

-6 
_, ---- -- -_- 

-- 
ll_l__ _I__ 

825 r,ZO - --- 5 --I- __- - ___-- - -- --___ 
C 700 - 690 -10 

3 
_I-- 

--- 3927 3867.5 -49.5 -- --- ---- __-____ ---- 
E 125 125 0 

F . 385 005 21) -- 
G 190 135 - 5 

H 160 187 27 

I 155 173 18 
__- 

J 153 I iac 27 

K 190 200 10 

L 126 126 0 - --- -- __ ---___I______ _ 
M 235 233 -12 --- - -- 

t 

Table 13: Pre-and Post-Test 
Measurements 
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TEST NO : 4 

[in] 1 

34,5- 
32 - 

. . . . . . . . *..*. Interior - Test 
--- 

Exterior ->st 

26 - 
24 - 

20 - 

17 - 

X lo2 [ mm] 
. 

w I 
I I I I I 

I 
I I I I I 1 - 

31.7 30 24 18 12 6 0 6 12 18 24 30 31.7 

[ lnl 

Lateral Distance from Centerline 

FIGURE 12 : EXTERIOR AND INTERIOR STATIC PROFILES AT THE 

LONGITUDINAL DISTANCE 610 MM FROM DOOR 
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TEST NO: 4 b) 

. . . . . . l .* . . . . 

--- 

1 

I~- - 

15- 

- r-l 

26 - 
24 - 

- 660 

- 610 

- 508 

- 432 

, , # I , I I 1 t I I I I , 
I- 

8.05 6 76 54 321 01 2345 67 8l8.05 

X lo2 [ mm ] 

. 

4 ’ I I I I 
I 

I I I I I ( - 

31.7 30 24 18 12 6 0 6 12 18 24 30 31.7 

1 14 

Lateral Distance from Centerllne 

FIGURE 13 : EXTERIOR AND INTERIOR STATIC PROFILES AT THE 

LONGITUDINAL DISTANCE 914 MM FROM DOOR 

- 49 z 



835 
--- 

700 
--_ --- - 

600 

500 
-- 

400 

300 
-- _-- 

200 

100 cn 
u-t 

0 

100 
-_- - ___ 

200 
__- 

300 
I_- -. 

400 

G: 

In . 
G -____ 
u-7 . 

2 ys: ------ d-- - 

-3 

m . 
m ;=I 

-- __ - ----- 
Lo 

i- 

m . 
c\1 

--- - __ - 

0 
I 

d 
+ 500 

600 In 
. 

r. 
+ 

- 

835 



-i 
TOP OF STACK - 

* dL -J-.----b- -_--- 

32"A 813 rnn 

r I I 1 I I I I I I I I I I I I 
8,4 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8, 

WIDTH x 100 [ mn ] 

300 - 1 
I 

MID - STACK 
200 - 

I -?- 
I 

100 21,8" r\ 554 mm j I 

t I I I I I I 1 I I I I I I I 

8,4 7 6 
I 

5 4 3 2 1 0 1 2 3 4 5 6 7 8,’ 

WIDTH x 100 [ mm] 

100 

zoo 

100 

0 

4 
A-- 

d/ 
BUMPER LEVEL -- 

dr, #- 
17” 432 nm - .c 

100 1 

I 1 I I I 1 I I 
I 

I I I I I I I 

8,4 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8,4 

WIDTH x 100 [ tm] 

Table 25 : Pre- and Post-Test Frontal Profiles for Side Impactor(Test 4 : 



PART 572 DUMMY CALIBRATION TEST DATA 

Dummy. Oriver (Test 4) 

Date of Dummy Callbratlon 
Calibration Scquentlal Number for Dummy 
Temperature in Lab. (5pec. = 66 to 78 OF) 
Relative Humldlty In Lab. 

(Spec. = 10 to 70%) 

Test Parameter 

1. Head Drop Test: 
a. Peak Resultant Accel' 
b. Peak Lateral Accel. 
c. Time above 1OOG 

2. Neck Bendlng Test: 

a.Pendulum Speed 
b. Pendulum Avg.Decel. 

(over t - t > 
3 2 

c. Peak Resultant Head 
Acceleration 

d. Pendulum Decel. 
(t2 - tl) 

e. Pendulum Decel. 
ct, - t2) 

f. Pendulum Decel. 
(t4 - t,) 

g. Pendulum DIrection 
Reversal Time 

h. Maxlmum Head Rotatlor 
1. Chordal Displacement: 

Head Rotation Angle 

O0 Time 
Dlspl. 

300 Time 
Dlspl. 

60° Time 
Dlspl. 

Maximum Time 
(73O) Dlspl. 

60° Time 
Dlspl, 

3o" Time 
Dlspl. 

00 Time 
Dlspl. 

Speciflcatlon 

210 - 260G 
< 10G 

0.9 - 1.5 ms 

21.5 - 25.5 fps 21.6 21.6 
20 - 24G 23.0 22.5 

26G Maximum 

< 3 ms 

25 - 30 ms 

<lo ms 

2123 ms 

63 to 73O 

-2 - 2 ms 0 0 
-0.5 - 0.5 in. 0 0 

25.6 - 34.4 ms 26.0 27.0 
2.1 - 3.1 in. 2.95 2.74 

40.3 - 51.7 ms 43.0 42.0 
4.3 - 5.3 in. 5.11 4.96 

53.2 - 66.8 ms 60.0 62.0 
5.0 - 6.0 in. 5.92 5.91 

67.0 - 83.0 ms 77.0 79.0 
4.3 - 5.3 in. 5.08 4.98 

85.4 - 104.6 ms 98.0 99.0 
2.1 - 3.1 in. 2.4 2.3 

101.0 - 123.0 ms 113 114 
-0.5 - 0.5 in. .21 .3 

28.10.81 lU.ll.til 

71.6 71.6 
36 45 

Pre - Test Post - Test 
Callbratlon Callbratlon 

242 212 

1.17 1.21 

22.0 20.0 

2.0 2.5 

25.0 25.0 

3.5 7.5 

70.5 71 

TABLE 26: DUMMY CALIBRATION - DRIVER 
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PART 572 DUlltlY CALIBRATION TEST DATA (CONTINUED) 

Test Puramcter SPCCJ flC3 ion Prc - 1c.t 

Cdllbratlon 

PO-t - Tc t 

Callbratlon 

3. Abdominal Compression 
Test: 
(Preload = 10 pounds) 

a. Force at 0.5 In. 14 - 26 lb 22.2 22.6 
b. Force at 0.75 In. 27 - 40 lb 33.7 35.1 
c. Force at 1.0 In. 40 - 53 lb 49.2 51.9 
d. Force at 1.3 In. 63 - 78 lb 71.5 75.5 

4. Lumbar Flexlon Test: 

a. Force at ZOO 
b. For{-e at 30° 
c. Force at 40° 
c. Return Angle 

22 - 34 lb 28.1 27.0 
34 - 46 lb 38.7 37.1 
46 - 58 lb 51.2 49.0 
lZ" Maximum 18 20 

5. Chest Impact Tests: 

a. High Speed 
1) Probe Speed 
2) Peak Deflection 
3) Peak Reslstlve 

Force 
4) Internal 

Hysteresis 

21.78-22.22 fps 
1.7 in. Maxlmum 
2250 lb Maximum 

50 - 70% 

b. Low Speed: 
1) Probe Speed 
2) Peak Dcflectlon 
3) Peak Resistive 

Force 
4) Internal 

Hysteresis 

13.86-14.14 fps 13.98 13.98 
1.1 In. Maximum 1.34 1.44 
1450 lb Maximum 1262 1082 

50 - 70% 

6. Knee Impact Tests: 

a. Right Side 
1) Probe Speed 
2) Maximum Force 
3) Time 1000 lb 

b. Left Side 
1) Probe Speed 
2) MdXlmUm Force 
3) Time 1000 lb 

6.76 - 7.04 fps 
1850 - 2500 lb 
1.7 ms MInimum 

6.76 - 7.04 fps 
1850 - 2500 lb 
1.7 ms Mlnlmum 

Dummy:- _ _ Uriver (Test 4) 

TABLE 26A: DUMMY CALIBRATION - DRIVER 
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PART 572 DUMMY CALIBRATION TEST DATA 

Dummy: Passenger (Test 4) 

Date of Dummy Callbratlon 
Calibration Sequential Number for Dummy 
Temperature in Lab. (Spec. = 66 to 78 OF) 
Relstive Humldlty in Lab. 

(Spec. = 10 to 70%) 

Test Parameter 

1. Head Drop Test: 
a. Peak Resultant Accel. 
b. Peak Lateral Accel. 
c. Time above 1OOG 

2. Neck Bending Test: 

a.Pendulum Speed 
b. Pendulum Avg.Decel. 

(over t 
3 - t21 

c. Peak Resultant Head 
Acceleration 

d. Pendulum Decel. 

(t2 - t,) 

e. Pendulum Decel. 
03 - t,) 

f. Pendulum Decel. 
(t4 - t,) 

g. Pendulum Dlrectlon 
Reversal Time 

h. Maximum Head Rotation 
1. Chordal Displacement: 

Head Rotation Angle 

00 Time 
Dlspl. 

30D Time 
Dlspl. 

60' Time 
Displ. 

Maximum Time 
(73O) Dlspl. 

60° Time 
Dlspl. 

3o" Time 
Displ. 

00 Time 
Dlspl. 

Specification 

210 - 260G 
<lOG 

0.9 - 1.5 ms 

21.5 - 25.5 fps 21.6 21.6 
20 - 24G 24.0 22.3 

26G Maximum 22.0 18.0 

< 3 ms 2.0 2.8 

25 - 30 ms 25.0 25.0 

,<lO ms 

2123 ms 

63 to 73O 69 

-2 - 2 ms 0 0 
-0.5 - 0.5 in. 0 0 

25.6 - 34.4 ms 26.0 27.0 
2.1 - 3.1 in. 2.86 2.74 

40.3 - 51.7 ms 42.0 45.0 
4.3 - 5.3 in. 5.11 5.03 

53.2 - 66.8 ms 59.0 60.0 
5.0 - 6.0 in. 5.94 5.63 

67.0 - 83.0 ms 73.0 74.0 
4.3 - 5.3 in. 5.18 5.07 

85.4 - 104.6 ms 92.0 95.0 
2.1 - 3.1 in. 2.51 2.5 

101.0 - 123.0 ms 107.0 111.0 
-0.5 - 0.5 in. .07 -11 

30.10.81 

71.6 
47 

Pre - Test 
Callbratlon 

220 224 

1.17 1.2 

3.0 7.0 

67 

12.11.81 

71.6 
45 

Post - Test 
Callbratlon 

TABLE 27: DUMMY CALIBRATION - REAR LEFT 
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PART 572 DUMMY CALIBRATION TEST DATA (CONT NUtD) 

3. Abdominal rornprcssion 
Test: 
(Preload = 10 pounds) 

a. force at Cl.5 In. 
b. F01ce at 0.75 In. 
c. Force at 1.0 In. 
d. Force at 1.3 in. 

4. Lumbdr Flcxlon Test: 

2 
Force at 20° 
Force at 30° 

c. Force at 40° 
c. Return Angle 

5. Cher,t Impact Tests: 

a. High Speed 
1) Probe Speed 
2) Peak Deflection 
3) Peak Reslstlve 

Force 
4) Internal 

Hystertlsls 

b. Low Speed: 
1) Probe Lpecd 
2) Peak Deflection 
3) Peak Rcxc,1stlve 

Force 
4) Internal 

Hystereslq 

6. Knee Impact Tt>r,ts: 

a. Right Sldc 
1) Probe Speed 
2) Maximum Force 
3) Time 1000 lb 

b. Left Side 
1) Probe Speed 
2) tlaxlmum Force 
3) Time 1000 lb 

Dummv : Passenger (Test 4) -_ -- 

Spoclrlcatlon 

- 

14 - 26 lb 20.9 21.2 
27 - 40 lb 34.7 32.7 
40 - 53 lb 49.9 46.9 
63 - 78 lb 71.5 70.8 

22 - 34 lb 31.0 
34 - 46 lb 42.7 
46 - 58 lb 56.2 
120 Maximum 18 

21.78-22.22 fps 
1.7 in. Maximum 
2250 lb Maximum 

50 - 70% 

13.86-14.14 fps 13.98 13.98 
1.1 In. Maximum 1.42 1.36 
1450 lb Maxlmum 1236 1210 

50 - 70% 

6.76 - 7.04 fps 
1850 - 2500 lb 
1.7 ms Minimum 

6.76 - 7.04 fps 
1850 - 2500 lb 
1.7 ms llinlmum 

TABLE 27A: DUMMY CALIBRATION - REAR LEFT 
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! ! ! I 
Irtrpactor Deceleration 

DRIVER 

1 -. 
59 

t I 
I 

I 
f 

I I I I 

0 50 lb0 TIME t (ms) 
15b 

Pre Test 

----- Post Test 

LEFT RtAH PASSENGER 

FlGURE 14 : SID CHEST DEFLECTION AND 
IMPACTOR DECELERATION 
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